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(54) MINUTE OBJECT DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a minute object driving device 
capable of being miniaturized and having a simple structure. 
SOLUTION: This minute object driving device is provided with: a pair of 
boards 11,12 having electrodes 13, 14 arranged in a form spaced apart 
at a predetermined distance; liquid crystal 15 filled in between the 
boards; at least one minute object 16 movably arranged in the liquid 
crystal; and a voltage application means 17 for applying a voltage 
between the electrodes. In this case, the device is so structured that a 
liquid crystal orientation layer formed by applying a horizontal orientation 
process to the liquid crystal along a closed band-like region is formed on 
each of the surfaces of the electrodes, and the minute object moves in a 
plane nearly parallel with the board surfaces in a region interposed 
between the pair of the electrodes by applying a predetermined voltage 
to the pair of the electrodes from the voltage application means. 
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mmmvffiffl] 

itcj:0. fFfB»^ft^fa-#©1IffiK:&£ft)t1if 10 

«js s *ifcst* <t -r s ss'MaftiEi&^a. 

[ lit*]! 2 ] mflBH D fc«tt«tt©«tR**atttr * * 

[ m*m 4 ] girts— m<omm<D *> % . — -n^-mjmm 

[ii*^ 5 ] h?ib— Mommoy $ % . — -H<r>w®&m 
©j&n.ier&intciss nfc? t*> ?%m<Djjfa&, my;<o 

ttb?mcfa%x-&2>m$:!&mtirz mxm 3 fa*s©s* 

t?z> n^m 1 0 &m<DW\-mwsm&i&.. 40 
[ m^m 1 2 3 m mmKBiiM^mic j: 0 mm $ n £ si 

[1**51 1 3 3 ffim$zmm,EEttiEmnjwx tmm 
fcfgBSisa. 

[w^i 43 mnziE&\!kJi}\'Z.<Dm6®tmm&m 
&^}vx<Dmimti)m%zm*:ftWit-rz>»#m 1 3 

[tmm 1 5 3 iHBS[#«BEo»ift»*« ioh z «i 50 
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5 k Hz felT"C*4**«p«4-J-S8»3»B 1 2iBjiS©St 
[»«3B 1 6 3 ffliB£»*E©ifflRfBfts. S0ie«SIBI 

[i»*JI 1 7 3 B?ie»>J^#©SIE««j£miia-*f© 
If *5i 8 fBiS©SW^&IE»>£tB,, 

tafiM^tt© @ isisfj© i Ktt <t we* a****® t 
mmm 1 7 gais©»/j^(*ig«^s. 
[ *mm 1 9 3 mm>m#%.vms5.&vimmmz . 

r &m*g 1 8 fats©a/h$i<*fgi»=ga,, 
[»*«2 0 3 H?ia*a^i4{t:^i*s^ * h u^x h 
t* T*m*:gii 9 ieiic©t«t/J^»»s 

So 

[|6^©Wffl*UiW3 
[00013 

[ mmm?z>imftw 3 ^^ixa^^iBttiScatc 

a ^^^^©jsfflASnjfig^sst/j^^igsbiiaccK-r 
i. 

[00023 

[^*©S»i3 ia¥> fA4^W(SM^#X^©|E£S 
^^a/hW(*lgl6^a^©M^*iiSS ~?Xi.>6. C©<fc 

a. >^u>x%jija3-a-fcu— y-^=&8£»cfj©a^ 
xwt»fp<Dm^m^iimsiti>im. 

[ 0 0 0 3 3 ±fBA©^fi6iUr«, (A-l)a^ 
f$£|p]*£$-fc!-SJ:Mcl,/c&© (#^5 - 1 6 8 2 6 
5^fR) (A - 2 ) BfaoftilLhr 
RSKiS-tf^Jc^iCbfct©. «J^«H3R3*iri>4. 

[0 0 0 4 3 ±IBB©^TiSiL-C«. (B-l) 

0 1 0 CC^-Ti ^ (C. «®9 3. 9 4 4*n-enfffil 
/c-^t©S«9 1 . 9 2©rai®(Cjg B a H 9 5 *»*iitf J: 
^iCiSa-T ^>i*CC, Ch6©119 3, 9 4fcS5Sn 

2 " <b L . 9 3 . 9 4 *l)fc«««r "mSWral 
ffi«C 1 " ©^Bt^tCUK-?- (»/jN«Jflt) 9 6 

£ieaofc4>©-e&9. c^e>©m®93, 94tc^E 

©m®9 4^6ffe75"©^ii9 3©^(6]{c?gSijSEt!i9 7?: 
C © jRAiSSIl 9 7 {CSiH 0 fc^jfc 5f 98?: 



(3) 

3 

437 4^is) *\ (b - 2 ) ftjzoiit&ty} (mm? 

KStt&cfc^CL/ckCD (1fl1¥8-2 1 0 2 4 0^ 
[0 0 0 5 ] fc*5, ±E ( B - 2 ) tcfcW 4 pJiftSBW© 10 

A4»*c<to»ij»-r*. a*. iEiettosMM*, — # 

[0 0 0 6 ] 

■©ate. u-if-*»*^u>x«©*^»3W2* 

±EA-l©JJ^«ctt, u~tf-#«*«»fflR 20 
Sf-**R(H*{bS*6fc 
±EA- 2 u- 
1f-*©^ffi!B*»fao»»*fiI«:*» 5 -tt £ fc#>© 

[0 0 0 7] ±EB - 1 ©&■©«£. EMfrfQ 

6 ttSffi*f|Sj{£isEC 1 ©ffJ©flMlifttt9 7 ©<^c J: 

H 1 ocDffifficcSie&^rfi)) teiegLfttt 
n«&6r, ii9iiit9 2 <t<oracc»isiKW*ie 

aL0$s£i±£/c#>CC 1 0 0 Mm«±CD^c*aiaBS (El 

^cctt, 6 *«s*fffii««c 1 toss-Tic ± 

£ . HKT- 9 6 £IE§r * S»IJA©«ffi#Wfa«JlBC 2 
[0 0 0 8 ] ±IBB - 2©fia©»^K:tt. 

[0009] *cr, *»I8«, /J^t^oJtBr, fio so 
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[0010] 

[»■*««**«:«>©*«] ##»Itt. ±K*«** 

tftorasti/cfcorfto, »f5EiBBi**wfcttl*«:iB 
suffice u^te^^c^r zfcw-mfowm&m c fc»« 

^En»-r £ C <t CC ± 0 , UE«/J^*3&«|}8B— »o«s 

[ooi i] *«w«:*5C»r, #*ui>*ft««*TE 

[0012] WIB-^©Si(D^% v — #©m@Sl®CD 

[0013] Rm«/htti»o^(Dtiis>^»anAiitt 

[ooi4] itsiSi#*7^ 7 ^^r^^*^^ 
[0015] «tfia/»**«»i*r*5*As»« o 
[ooi6] m^mms.^sEma^^^tnmi^^)i 

ESW«E©H»B»^ 10HzKi5kHz HTt*S 
«TE*««EOift*ffl[*J, milEm^relCc 

[ooi7] wE«/i^<*oaeji«i4«rE-»o«s 
fiaiflm^. «rE«/j^*cc«ttsnfc#ttiiiJt»r* 
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[0018] 

OfltiSfco^r* Hl*5<fc^0 2«:#J|gLrBiHj§-r5 a 
*T»rffiiar*S. 02 #»»CCffi4*¥Effl«Bl 
[0 0 19]ancte^r, 1 1 £ 1 2tt»r50HW** 

»tBH8tifcUtr»s. 1341 4«. ^n^ni 

4) o 

[0 0 2 0 ] 1 5tt*«l 1 ±S«1 2©B0fc*»3*i 

3ft*»r*«. i 6 hika i success* tcmmfc 

1 7 temffi 134IS1 4©fflK«EftHJijn-r 

[0021] MiBmffi i 3 tmmi ^(omm^m^hti 

ttt**ftc ffNJKBfi;* C BRttO JBtt* * tf £ SWT # 
£ e *¥Erpl«fflO^Efc«FK:Ml«Wtti^, ^ 

[0 0 2 2 ] *«W«:BB-J-4*«*ffi^O*TO[SttBffl 

Koiiria2*fla^ritti8"r*, H2«s«i2±tcR 

*5l>r, ««1 4«:»«§ftfc«»EGlJBl 8 3^»W6 

nri^ 0 ««i 4±©M«r*ufcHi;fe»K««2 

1 ^*^FEl"I«ia**fiL/A:««r*^. H 2 "Ctt/K^E 
[0 0 2 3 ] C©««cHCfcWtt©*¥Elfil«ffll«i«* 

ffiJJl 1 8^CfflU^T, U8B'5tf>^ffir*H2*©PHflia 
©^tf>4/«Hl*fil2 2tC»^T— B 

[0 02 4)01 K^b/c^S 1 3 KSJf 3 n/cjffiSE 

i*i»ccb % messi 4<bia«(c. Hi;/cM»*s 
^©ae*aa±(ojRsErni»K:«sstiA:7 t>>/mm<D 

flj#tt, flk*o«a*B±©«aElRi»K:ttStifc^tf 
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[0 0 2 5 ] iUE»/M9tt 16tt % ±fleWKi8Ji 1 5 

*&c»M3*irt,>Tfc. Sc«— SPo** s iKfi i 5*(ci 
i^ntc^r^c^ m l r»c(D{S/M&#i 6 

[0 02 6 ] S/cgiTEttA 1 5 ©WR^>fll»^«:H5E 
[0 0 2 7 ] «^(C««flk/jN«!»|Rnttlla>IB 

[ 0 0 2 8 ] 0 3 »H 1 K^Lfclft/J^»IB«««<D« 
ffil 3illl 4CDB|CCE«Lt:C*S»/jN«Jttl 6 ft, 
SCI 10±*^6«RLA:«JB*^l/r^a. 03* 
CCtRL/cA^DW:* SSI 3Rtf*ftl4O4o0fttC 

[0 02 9 1 111 3ifil4(DiPCii$n/ci 

JIEriui cc r ^ t > y*t«# *K 3 ft 

30 ri^Sfcoi-rs. ««1 3±©j8AEl«!JfK:JS 

Stifc^tr^y^fflioiftttt, SKI i0i**6«R 
or, B$ftjjti>3T&£ 0 -77, 4±<D«AEr4in 
ccjisnfe^trvyaaowistt, s«i \<o±^h 

* 3 «*« 13i*SU©ftv ^nsnai7«B« 

[0 0 3 0 ] *EEEPftJ#« 1 7 &C <£ 0 , B4 
ftWfttO«»«(Vl>V2) ftEP»0L/c4T£o * 

ffii 4««»3tir(r»*. coi^, ft'J^ttietsgir 
40 IB«ffii{c«aW&Irtt, ^ofiE«fii(oi|iIft*^: 

03*03 ltt»/jv|j|#l 6^ilKifig*ft^ 
[0 0 3 1 ] «EEEn»D#©l 7CCJ:0, 05CC^ 

ufc«*HM±0je»« (v i >V2 ) ftEnsnu/ccb-r 
s. c©»^*>»/h«i*i 6tt«rE««Hec{iawa 
ffip^-c, ^o«rE«s©«*«*iia4r*BHR*© 

so SSi i©±l*6«Rit. SB$ftiaor^^> 0 & 
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*>-, mnm<iM>m&ifiwm kes: l r c > r t> mam 

[003 2] , hJs£04 {Cjn-rj§fl5iffi*SE(l»n34a 

c&^1M*©a8&©«liI4i& <fc <3 SfiSM^f*© 
[0 0 3 3 ] i!5ieS5&C^Tr^i&#EPJjni*ft£ 

©fr^B. »£i i ©±s#>6Syfiu-c, SB^ftiior 

[0034]^K, ifI*iS»lfi^-C*> <0 . ^3 20 

&£Epfln-tftB. st/j^ftae^aw^^-r. s^i^a 
Bmzwmrzt* wmmmmi io±mfrti>mm 
■<&*wmt2>t. m^mmmi KD±m^^mmL 
[0035] mam 4 icm otcmBm*, mism 5 (cts 

L/cJgJf^K^LrjSettO^jg-C*^,, BPfe. mfij 30 
P^5cEn»-rS^Jf5«©@t4*S«i$-B--5*{CJ:i3 . *g 

[003 6] ^(C. Stt 1 3±©«MB6lJi£*ffi 1 4 
±©?&HEfaJIi<:iS S titc 7f> tf&WDfa * **. g*g 

^■c^-r s„ c©*§^. «ffiraccMieia4Si>'prg2ia 

"3% 40 
[003 7] Sft/J^^^SISatt^Tfll^. 

«i*8£ u-c©iHiii*iii^^/j^f*(ca^L, ea/j^ttiitt 

JLi$ L/c«fc 9 tt»^«Jflaoa«ti»»©l¥il««^l8-C* & 
*s> «»«:«*: »)iBtas*i*«Sffirt*iai^©iftaijia(i«: 
■=fc£fc©£#*.e>tt£., 

[0038] nffl®ic&Bi&Mwm2inmi&k> m.m 

$ n e £ jgatj 3 ft* . *^bj-c » ^ tr > ^aunaei 
fcs-s-rigsftri^o-c. Kffiaatt*9o/d&fii£S&* 1 so 
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^3ftS£JiSiJ$ft2, 0 
[0 039] tctcLm^tmo^it. =y t'Vi^il© 

^(ctRfforo^tfltjBiJLroi. c(Dtctb. -*t© 
m&icM 3 ft ^ tr > y®a©iS] # j icKftfSj t © 
-77©m^ifi^«:^fiS3ftS« B B B ^sti)©iS]#{i. 
4> *> -j&©*ffi2««:}Bi5S $ ft & ffiAfflttoffld «c*f L/ 

T5*ti*lSr*4<!:SijM3ftS. ffi-jt, SM^ftBEP 

jjas titcmmic «t <smwcc«fc o <=>*>—:#©«««: 

ffiBU ttSSifi^{C^fiK3ftrc><SffiAi)klbecj:r)il 
KiT£4>©£#;i<5ftS„ 
[0 040] C©te»St/J^ft©*t®«C«fco-C» > i4 
Ktt; b fc« <t*EJKft * EIUJD 1/ r ±Jfi 1/ fclli W i J3« 

[0 04 1] ±te?ftHj-c«. dk'W&zmwrfztcisbic 
<. Tte#ii ; &s§^-r^smiEr*ft«-9--i , >ig. Hft 

[0 042] *IHIJK:H-i-4£#*EEtt. jEffitt^OUX 
i^^S^'JbX^e^O, HufEIEStt-'^l/^©iS 
JSffl (V 1 ) ift«tt'<^^©*JSfB (V2) &»Htt 

KB, iE@14^* JU^ ©igiSfil £ ' < Jl' X ©MiSfB £ 

\.\ ifeis. c©+-7-k-y hSE©i|fi>pf<ii©^:#S«. es 
^ftKWfloaBttiiwc* -s fc©r*fttf#«:$ijRs 

[0 04 3 ] £C3-C. me^*«EOflttft^iKiCfi 

v i . v 2 wftj*aaaott*s/h3 < & o . js^jc 

Z>b<D<D) »/h«rt**s«ffi{C«3»3ftro*l». ISA. 
t,»-Tft©ti^fcai(/J^(*«H'fa©aiil3!iiT-#!&: < ^c-S.. 

r . mnz-*t<D'm®r$t l cm\i-t&&mni£CDffl 

%Wft«!5c6J5cU. ^©S5H«> SgtDIf^, »/J^ 

^>*>©r*.5*5. %»SGE(DAiS«E» 1 0 H zfet±5 k 
Hz«TO«ffl3Wff*0<. J:»)»*KB. 50Hz 
fcLk5 k Hz«Tr*S. 3S#mE©&i«{iiV 1 , V 2 
«. «6ira«:fl5fiR3ftSSISt®S[**l V/«mt(±l 3 
V/tfm«T, i«3SfSU<«3 V/*im«±l 3V/ 
/imHT, 36(CiifSU<«l 0V/Mmfe(±l 3V/ 

[0044] 

[»wi] «t. mmwtcmrixxftwzmimMicm 
[0045] mmm 1 
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mmv$>K}, cmx 1 cm<DIE3ffi5r*S. 

W^OSL/fc. Ii6 3 £»ffi6 4«: I TO^gr& 
0, ^$«8mmX8mmCDIEM"C*^ 0 §ITO 

«ffi±«c »n c tc^mmmoQ ot^> puswm s 
(Sp d d «bl9, j*9#M) r&£ 0 6 6«Sft 

[0 04 6 ] *^«CCM-r*WIBHi;A:Wtt««0» 

[0 04 7 ] *ie»«rttH8 ii81± 
t*>^8 2*ff istt, «S8iott , **a 

HCS*4*K:J:0, ««ffi±<D#y-r3 KSBfc^f 

0, H7Cc^«ttiB«0^^>y«a«J«*JBflcL 
fc. 

[0 04 8 ] «c*J, ^H6 3±©«*EfilJlK:tt. 

[0 049] *CC«BEBfflP#a«: «J:01i63ill6 
4 ©flOCC k TIE 2 «ffl©JBJgift«EftSSCCE|fflp L/c, 

V1^8 6Vt\ -V2*J-54Vt*0, 

3^5 o o h z-cf^-TiiWb o%om^m.mj£ 0 
(mmns.2) m4icm?mtemmmEEx&^x , 

V1^5 4Vr, -v2#-8 6 vtrao, #»ojgjfi8fc 
^5 0 0Hzt?fa-f-f Jt# 5 0 %(Dj§f«iE, 

[0050] ±fa*§ff$«mEEnJra+cD# y t-xo 
3S»iWtffii*EPftiL/rti*ai^cctt. ir©#y7- 

[0 0 5 1 ] HffiPI2 

#^5SfllT«. SS/JvfJ5ft<t UTitg 1 4 mn(D# y v- 
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»At ^2 0 Mmx 2 0 /imi L/cKW, HS£ 
[0 0 5 2 ] ^CCCSEEPJra^acci^-^coWffiHKc, 

/Co fiu f5in<DH^fcsffi6 4^s«fcsnn^o ± 
i2JBff5ig«iEEnfln*(D# y tr-xoifis**^* 

[0 0 5 3] ±EJ©BSWE 1 SrEPflDOT I 
EJS JKiK*E 2 ZWtiU L X I » S ti^CC ^»j7-t- 

[0054] mm 3 

2^Jfi«r«TiB4^*aML/*:£tf1-, SiJSWl iBD 

20 t?^25MmHfe»i, »>M9#©^tK&ifc&^ 
(8mmx3mmx l 0 /im) CCL/cWcb, R»/Jvgj# 
CCiE^f{*«0^ (KffiJBtttt 500//mx500um© 
JEfiB. 53 1 cm) ^gil/c«i, R«*S«Wc: 

[0 0 5 5 ] *^«rfflCifc*/J>«»B«i»JBcZ)Wrffl 

«saa*Bi9«:^r. i o i t i 0 2»^7^ist* 

£o HgBHtt2 5/zm?*S« 103il04ttIT 
0*S(8mmX8mm)r*5. 1 0 5 fcttt^fttK© 

9, ^;l/*tt«) V&& 0 1 0 7«a/jv»»l 0 
J83tf/c«r*&. 108«, If 10 1MI110 
3CC«Wfc«l 0 7^al-rR^C7)7\r^)^ 0 1 0 9W« 

[0 05 6 ] &(C\ «Wtcne«0«»s«tt34iA:f» 
StS CC#t3 1 0 umCD^B ( 8 mm x 3 mm) CDT^ 

^cDyy^^^-^ffi&c^Off^-r^o ccd^cc, 

<\ ttfc. *BE3fc«£ttfb£«Jtt, 4-tFn^^ 
;l/T^y U-h4 5SSSR<!: 1, 6 -^*r*V'>i?*-)l> 

[0 0 5 7 ] &K±K^^il^Km9M*mt L 
X, K»^b^»*&ttSitt*tttt©»/J^t**f^L/ 

/Co c©«/j>»#*«rE*9xa«(D^6Koai/. 

1 1 0°CiC^U/c^7 h±cctS-t±^„ ^c, 

CCDSS[/h^±CC/lM^^U^X h (THB-2 3 4 
50 ISL J SRtlJj) *6»JSLfc»^tt«W>—^(D»m«: 
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>*«±KJKfiJSO/c/!f3 5 0 0 /xm©/*IRlx^X f-JfCC 

S2tt/£ 0 10 

0 4±tCtg-&4 d ^L-Ci£S2 5 umCDX-< 
1 0 4 1 0 20jai22SPJCiBa 

*r^>o ^ it t fi*D<ox9^>y«Hirji5jssi/fcWBi 
0 3misi o i ©twc, nzm^m^mmmm 

[0060] RtcnEEWtia^sttc o — 20 

/Co fSU fnjncDia^femfiil 0 4#lg*ft3JvCl>£. 
JdEJffil^TOEEPto^ 

[0 0 6 1 ] ±BE*EJB«WE 1 *EPttIUTl>*i»^K: 

i> mmm k *t l x m&ittfa z mtsW t -r * nwtJB 0 © 

[0 0 6 2 ] — ±EtE»iS«E2 £EPJJPLT 30 

fr&s«pffHo©aKa«*^oT^fc. busk, a 
its o o g i£M&*7S u r i >fc e 

[0 0 6 3 ] -Ttcto% % BJ»I-r4J©BS«WECCJ:ora 
[0 0 6 4] 

se«iLft^fc». «B©*»*1IMMcr*. ^©«§y 

wmmcmtjBMmmt Lx®$m&mm?zm&. 

*<S«ffiCcfiil3&:^rpi<!:a*. UWot, ISil 
[0 0 6 5 ]^t *«W«cJ:h«, Wl^mt, 50 
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[0 0 6 6 ] e>cc, ^^acc^ntf, m^ftco 
g IeMK « . -e ©a'J^#©w WJ cc 1 >r s c > k: i&frfa 

>T-«J©«»i»«6<D*fcj:^ra3nsor««ci^ c© 

[0 1 ] *»WCc«4»/jN«j*KI(«B©*So-«* 

[12] *«wccffs*^iBffl»fflo-w*^r«ttiia 

[04 ] *«W^«4«/h«rt*«««fi«:Eri»|-r4«* 

mji©$^£^T^0T-ab& o 
[^5 3 **w«c«4a/h«(«g««B«:En»i-r*3i# 

[0 6 ] #im<mikMi o«/jmii»iBttttBo«w« 

[09] 3 ©a'j^im&B©flt»£ 

[010] mtom^fcmmmsommv-mzmw 
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